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TITLE 
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LASER ANNEALING SYSTEM 




ABSTRACT : PROBLEM TO BE SOLVED: To provide a laser annealing system in which annealing is 
performed with excellent quality through a simple arrangement. 

SOLUTION: The laser annealing system comprises a pulse laser light source 1 generating 
first pulse laser light 2 having wavelength in visible region, and second pulse laser light 
generating means, i.e., a nonlinear optical element 10, for converting the waveform of a 
part of the first pulse laser light 2 and delivering a second pulse laser light 6, while is a 
second harmonic having wavelength in the ultraviolet region, while superposing on the first 
pulse laser light 2 coaxially therewith wherein an article 9 is irradiated with the first and 
second superp)osed pulse laser lights 2, 6. The article 9 is irradiated such that the 
irradiating region of the first pulse laser light covers the inradiating region of the second 
pulse laser light. 
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^WL^^^\^X. SI^«tCftgS»-r-5 2<igifilBiSTJ5 

2 u-— tf^t 6 1 u-— »f 7t 2 t 

co/i;i/X u— tfTt 2 ^.tu:^ 2 u-if 5t 6 

BB|*#i 9 lcBi#tT# -5 J: 5 tc b fc. 9 ± iciJ 

-5. 



1 : ifjias 

2 :|gi©/tn';^i — 

8 : Sjtc^ji^je 

9 :tte3«tm 

1 0 : *a9B*9>*^ 
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1 

in^m 1 ] ^««jcjstft**-r-2.m i o>/vux u- 

2 l^— tf5t*±BBII 1 (D/VUT. 

ipitt±{cag*-ttTaist-r-5m 2 u— >f 3i£«fe^ 

2 tf7t«rfitSBiti|^{cfiBit-e#s J;^ JcLfc 10 
IS^ 1 (^/t;ux u— tf 2 aSiiiS^^^-r ^ c:: t i£r 

it t UT^ 2 ii5iaiS*^^-r^H#: — If If &s z:t^ 

wmiir^mintm 1 v^a 2 s«o i^-- »f 

Ma 

t-r 1 71S 3 (D^^-rti:A^mm<D v~^y~ 

Jiisil 1 i — if3t t bx^ 2 iSPig^^^rs 
^mwt.-t^mim. 1 75M4 ©t,i-rn75^t2«» i^-- tf 7 

^*i=ky:±ia^2cD/iji'Xi/— tfT^^m^LT. ±ie« 

*«^2©/^;i/XU— tfJt05,««-SS«cJ:Oj£<, ^2(7)/'? 

^L-x v-'^^o^'m.Ws^mt. m 1 cD/t;ux 1/- if Ttc^p, 

#mit-^«*^ 1 71»S 5 CDli-rtlT&^ia^O tf 7 - 
[0 0 0 1] 

U 3 >©^»^iKSi<t-^. I TO ( I n d i umT i n 
Ox i de) m©S*SS<klc=k^^«tteic#^{::fi6ffl 
-r -5 1^— tf T:^— ;USBJcM-r-2) t>C9-C*-5. 
CO 0 0 2] 

V<!m^(r)mk\ fitSfeOU— >f7zz-;|/giSW«f!ltLT. 
It^BaS 6-2 9 3 2 ZWAm.\Z.^^^nt::LV-^7-- 
;i'^g7i^flietaTV>^o 01 0«i|f^BS5 6-2 9 3 2 

3 -^iii^tC^^tlTUi-Siie*© U— !f 7zi-;i'^B©^ 

IfTS-S/IJUXU— IfTtjSl «. QX-f-y^^tCj; 50 
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o/^^i/x^b^n/ta^&TtT-ssm 1 o/t^ux u— tf3t 

2<£%^T?). Stt^lwnjPXU— tf7t2CDJtgS*2 

:^l^lC^l!g^T^fc«e)rok:-AXyj •y^'. 4ttf-AX 
-y ^ 3 T 2 :;&r6jtC:^lK$ ntdm 1 CD/i;i/X l/-if 5t 

/■^JPX U-if 3t 2 ©5t^iftSt*jl»TS7fe«giScil« 

Sg> 6ttt:-AX7'U -y^ST-^te^nitfcp— ;^(^^ 
1 roz-^ji/X l^-- 9-'^2 (^Jt)giS^^&^^&^®{Sg§ 5 tc 
J; 0 a^S bit^^j^7tT'$.^m 2 c^>/t;ux U— tf TtT-* 
7tt4 5* AI+COS*ffi?tTSSIIl<D/'?;PXl/— 
if7t2<&SjiU4 5' AlifOffii^jS^3^Tfe^S2c75/tJl- 
XU-if?t;6*SS*-r-5 2fettf-AX:?''J -y:?. 8« 

[0 0 0 3] ^JjlrldfPJClOliTiJi^f /1J1/XU— tf 

Ttail QX-f >y^{Cj;0/1Jl'X'fb^nfcS*iS^-C 

i&^)^i o/t;px^— tf7t2Sr^SfeT-&. /i;i/Xi/— tf 
5t«i «:ai#i-L;tlgio/t;uxu— !f?fe2«, f-AX 
yj •y^' 31CJ; 0 2:i5^|Sl{c:^J-IKSn-5. tf— AX:^»J -y 

^ 3 ^Siat-'i.^ 1 W/^;UX U— *f 7^ 2 tiiiffiT^^^?^ 4 

jzAMu. — s<5DB#PBian^t)oTa]^^^j^4 3!>^^m 

ltU2fel±H-Ax::^'J-y^7(ciiJ»-rs. k'- 

Jb-Xl/-- »f^2tt^)liS^il{gig5(CAS+b, BlCD/l 

;i/X L'— If 7t 2 co-gfttTtJl n^m 2 O/'? 

;UXU-if5t6{C^^$n, 2fettf-AXyj-y^'7 
{Ci>J^-r-5. 2fetttf-AXyjy^'7tt. 45" Al^ 
CD^I 0/tJl'Xl/-lf^2lC*tLTti®jl. 4 5" A&* 
2 W/IJPX l^— If 7t 6 tC«bT«K 
ifr-S)<J:olCJ^^$nTtiSi/S:«e>. aj^3t#?^4JcJ;o 
xa® $ nfcS 1 (7)/i;i/X I/— tf 7t 2 ®Jtf^ t TtJliSSS: 
afSSir J; 0 7tJlfflclS:7i?a<gsnfc^ 2 ©/Ul/X V-^ 
7t6CD^Kti^fi£$n, ^1 (D/t;i/X^-if?t2*5j;?>* 
^ 2 «D/t;UX U— »f 6 «t fe»C*?tBg|t5t;^3g 8 »CA 
Stf-S, *^^.M7t^lS8t'J;^X. ^ 1 <D/t;i/X l^- 
if 7t 2 *J ctUC^ 2 ©/•?;l/X l'-- »f 7t 6 H 1 1> {cm3t/15' 

a!iitlSf49$rBg|tt- ;i43. ilffi?t#5^4tCj;oX 

^iwa;uxi/— if^2tct)fc^$n-5BtFB^antt. 

< t feS*?S7txs -sm 1 (nnyvT. u—if ^ 202/'? 
;i/X ^J- ©s#F4i|'ie4± t ^ J; 5 19:^ ^ nx 1^ i -5 . 

CO 0 0 4] 

ggtt±l2©J;^lcfl|iS$nx*5 0. S*iS7tiSISi^ 

S*^^i^35^^sttL<, />T■:^>X'^±75^*^£^i<h^^•5^S 
[0 0 0 5] ^fc, S*:iKteiiaiSE3ttO;S^'f5>^ii 
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[0 0 0 61 ^fc. yt^(D6i^^^mm^^?^<D^mzi. 
[0 0 0 7] ^fc, ^m'tm.m.mm\z^\^^x^mmmz 

[0 0 0 8] ^tz. QX-r -y^^Hf*:!. — if(D**&3t 
T->'J:3>$fflVi5tT::i-'J>i^.*ff^«^. 

[0 0 0 9] :i(D%m\t. :i(r)^ots.wm^m^t-^tz 

[0 0 10] 

[^SSrSFftr-5fcae>0#g] Z.(Dmm\Z%^U-^7 

--)vm.mt. -^mmz^^tim-r^'m i <d/i;i/7. u- 

[0 0 11] dCDf^^tr^^U— tf^'ri-^ngHtt. ^ 
2 Z'^JUX U-^^^±^WLlfim 1 ©/"?;i'X I. — 1f3t© 2 

[0 0 12] z.(Dnm\z%^v-^7~-)vm.m.\t.. m 40 

TfflVK ^lO/tJI/XU— lf3ttbTll2JSg8jS^S^^ 

[0 0 13] c:©5!Bj(c«-5i — ifTn-;i/Sgtt. ^ 
1 z'^^ii/X u— tf Tt^^^e*^ m 1 ®/'«;px u— tf Tfc t 

[0 0 14] :i<D^mizm^L^—*fT=.-)u^mii. w, 
1 u— tf 5t^^^g*t, m 1 ©a;px u-if ^ 
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[0 0 151 ZLa:)^m\z%i>u-if7-—)i'ms\t. £ 
Msn/tn 1 o/'^^px i^— tf7t*5 iz/^ 2 o/'?;i/x i^— 
if7t5:*7tLT. ^mM^^izmM^it. ^i©/'^;px 

u— tf 2 co/'^;i/x u—^ytcom^mm. 

J:0J£<. m 2 cD/t jbx U-if 3t®Bg««««. mio 

/•^ji/x u—^^<Dmsimm.p^izitLmr^<i::oiz-r^m^ 

[0 0 16] 

^^muz^-To SKcijuT, m'p. mi 0 tm—w^ 

T, a;i/x u— ifjtjs 1 «or««©jSts**-r-5m i <d 
/ijpx tf^ 2 ^^^s-ar^m 1 cd/i;L'X U'-if 

¥S-C=$.^, miCD/IJUXU— tf7t2CO^SSrt{Ctt. ^ 

1 ©/t^i^xiz-ifTtco-Sf^iSS^iSLT, i^^l-J^tcjS 
:gS:*f -am 2 ©A^l/X U— if^tSrH 1 C5/^;UX U— tf 
7ttf5|tt±(cmft$-B-Tai»tT^m2 /■t;PX l^—tf^t^ 

1 OTit^tt^-nxu^o /'^ 

ji'X tf Ttini ti^^j^Tt^^^i 0 t«)rBi{c«. II 

7t'\CDj6S^^5^)^Of6]±^H^fcfe««3tU>X*l 1 

^Lfzf^ 1 w/i;i'X i—*f9t 2 tsjzzs^ 2 o/t;i'X u— 

ifTt 6 ©jtfT:75lS]S:®:Q(CSf Offltf H ^ ^- 1 
2. ^10/'«;i'XU— tf7t2*5j;D^m2©/t;PXI/— tf 

b*-APS?t#?S 1 3 a^ZSm 1 CD/'?;i/X l/-lf 7t 2 . 
^2®/i;i'XU— tf7t6<£^7tLT, ^09«7t/'?:5'>*t 

9 (Dmitmmizm'^r^^ ^ mmx-^. 

HicD/sjPXl/— tf7t2*Jd;D:||2cD/'?;i^xi/— tf 
^6CDjtfT:&[6](Cia]3&i-DTiS^J(C^it^>nTt,i^. Mfig 
ita»9«. X5^->^1 4±{C|8esnSJ;^tC;^oT 
isO. T.T'—'Jl 4tZ^-DX, ±T. fe*lC^ftt'#-2. 

[0 0 17] z(D%m(DMm<Dmmo)/vi'Xi-—^fytm 

l\t, Brffi«{C**5!S&fi5 1 5 nmCOTJUzf 
>U— tfSrfflti. QX-f -yg^T/xjux^bLxm 1 <D/'?;P 
Xl^-- tf7t2S:%^$-a-TV:>^o 1 0 

tt. 5-BBO (3-BaB2 O, . '^-5' AU >>A/1^ 
U^h) t^^^mm^X^O. m&5 1 5nm©3tT-fe 
-5^1<7>/i;PXU— »f?t2SrAS#U. HKDA^l/XU— 
+f 7t 2 CD 2 ^11 2 0/i;i/X I/— tf ^ 6 

•KfflU'&^f^^Ti^'^fc^^n^i^/B-BBO^ 
H^nxti-S. tSoX, »2©/t;UX^ 
— tf>t6tt. &g2 5 8 nm«)SI^3ti:Aj:^. 0 
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iz\i.^LTif^fi\>-^mmi&^^m'f- 1 o izitumi^j^rf 

[0 0 18] 'AizW]^^m.mT^o yvi7.\^-^^mi 
^aiitu&^i w/t^uxu— tf3t2«, $k^i'>xi 1 

tcioftTt^n. ^mm^^m"^! oizxm-r^. tm 
i^^^m^ioit, mimLrzj^o{z2iB^mm^±mz 

^c«e>. 'y:t-i7:ty\zx^mff:^[^<D-rn^mm.-rn 
[0 0 191 ^mmyt^^^i o'ttiiHVftf^KD/vi' 

'OHS^-l 2{Cj;0itAfCjffDfttfe.n, t'-A^ 

myt^jk 1 3 fcAttr-i). 1 3 itm^ 20 

D. ^i©/i;uxi/— tf7^2*3J:DC|l2co/i;uxi/— !f 

[0 0201 mytmtti^^m s icas* utm 1 <d/^)ux 
iftikiimfsi^. :i(Dnm<Dmmizi3i^-cf,t. mf^mizf^ 

^'&m-r^^2CO/^)l7.l'—>f^6<Dmytj^.t)^. S^MM 30 
i^ipf9±{C{4gr-5J;3tCXx— v?l 4{Ccfc-pT«Ba|t 

U-lf3t2tt+^J-«Jte$nTti3a:l/i«S8-t?. ^2G)/'?;i/ 

[0 0 2 11 027isia4«. :i(oftm(omm<Dmmz 

U—1fT——}imfS(OfH 1 OD/t;l/X tf^*4ti 
(arbitraryunit) ^fflliTli-S. 40 

IS 2 itf^mm^ft^m^ i o JcAitr^wwm i •JD/tjpx 

I/-if7t2©^3ia?©B$FBl^-fh:*^L, 0 3«#^^?^7t 

1 0 \zAmvrzm<Dm i ©/ijwx i^-if 2 wjt 
^s®B#FB^^<t«-^ L. 0 4 mmm^^m^ 1 0 t% 

0 AltB^omi CO/'^Jl/XU— tf7t2<^7t3^Sli. 
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S 1 O/IJl/X Ix— »f 7t 2 ©3t!£g®B#FB^^{b*5^-r AJU 

(0 0 2 21 m 2 <7)/i;UX U— tf Tfe 6 fS^ 1 <7)A;UX 1/ 
-if^2ro2fgi^i§j^t?$)0. C(7)2(SiS^?S*%4-r 

■5fscD2«^pj^'\©igEft^^8))*«. mmmzmm 
myt^m^i 0 icAStr*««ft^ife7t (^;iT-tt. ^ 
1 cD/i;ux ?f 7t 2 ) <^7t3iScD2*icJ±^j-r^. t»e 
•pt, s2ic*5ViT. $¥^m^^m^i o^x^T^m 

u-^yt 2 (omrummt, ^^mm^^^^f- 1 0 a 

«)J^|g{c*5iriT«, m 1 (r)n)V7. U— 2 

1 OaiSffig-r. 7 0 n sSft (@ 
2#M) 1 2 0 n sS« (S3#M) t«<;^-5. 
[0 0 2 31 mi 7t 2 (7) 2 <SffliQ&T'^ 

^m2<D/i;uxu— tf7t6(D^3iS«. ±aiOJ:^>tcm 
1 (7)/'«;UX U— «f3t 2 ojt^ScD 2 Slctfcfiai-r-Sfc*. 

m 2 U-lf 7^ 6 <D^?tS<7)B#rBliSf&(4. 0 4 JC 

fhti^o\z, #^j^7t^^^i OAStmrcomi ©/t;i/x 
l^-- tf^2 0^^S«S<i;/&«^P$nfci^J^<tfj:-5. (1 

1 ©/i;PX l/— if^ 2 CD/-?JUXB$H«iJCtfc-S.SVi. s 

fc. m 2 o/i;i'X u— ti-*7t 6 <^>g;*c7t!tSttm 1 <nn)V 

XU— tf7ie2<D«;^7t^SfCM*£:r^fc*. m2CD/i;i' 

xu— ifjt6«. msm\z'm\<r>>\)V7.v—^=ft2(nm 
1 0 A#t Hijwm 1 c9/i;i/x ^-^^(Dm^'kmfi 7 

OnsgS (ia2#Ba) m2(D/i;PX 
U— lf5t6©*ffl^*Stt2 0 n sS« 04#^) t;^: 

[0 0 2 41 ::co3lli©j&^{c*ji'iT{J. miw/i;i/X 

!f7t2<D 1 0 %SSSr. ^ 2 O/Ul/X U— tf ^ 6 
^^bT»ri-5). mi©/t;PXU— »f7t2 7»^?,m2CD/'?;i/ 

xiz-if^e^vo^^fij^ii. m^^>Xi i©«,^,Si 

«^u>x'i i®«.^SK^^^M{iS*^ft$-&^ct 
J: 0 . 1 0 {c*f-rsm 1 co/t;i/X U— 

if ?t 2 Alt?tg*^^{t:r ^ i^T. m 1 cD/i;i/X l/-- tP 
7t 2 sm 2 «/t;|/X I'— if 5t 6 'sO^iltiJ^J&tpiSS 

[0 0 2 51 iiff>%m<Dnm(^mmizm^u-^T-- 

)mm(D^m^^n 9 ±(c:tett^m 1 c7?/'^;ux u-if^ 

2tm2 ®/-^;UX U— tfTt 6 «rajst-®J^-C=3&-5 t'- A/'^ 

U-if5t«»Sglt®«E (t*-A/^^» 3 5*?, m2 0/t 
;PXU— tfJteoBBItSJ^ (lf-A/t^» 3 6 J: DIE 
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<. m2 <D/W7. u-^fft(Dmtttm^ 3 e t±m 1 
i^-- tfjt 2 ©BBi^jig^ 3 5 (^{c&sr^ i ^ 

[0 0 2 6) m2 CO/'t;|/X L'—- tf ^ 6 ti. ^1 C0/-^)\^7. 
-CT^Lfzm 1 ©/tJPX +F7t 2 HJiZff^ 2 u- 

•tf 7t 6 ®*7t{i:s icSBB«-is^ 9 Sr^Mrntf . iS^M 
9 itt^s^mmzm i u— if 2 ©mjtfi^s*^ 

-rn> SMItli^ 9 ±X'<DfB 1 <7) tf ^ 6 (D 

Jz^lzmi (onjix k-if 5t 2 oBgStffi« 3 5 Fustic. 
^ 2 (^A^l^;^ tfjt 6 ©MltlS« 3 6 TJgfig 

[0 0 2 7] 0675S8«. :L<D9tBM<D^^<DmmiZ^ 20 

0 mmmcom 1 ©/';;ux If 7t 2 w^i^assstaw 9 

tCM»tbfcl^rog^^,Mijt^9CDag<^B#FBl^<t^*L. 
0 7 «^ 2 CD/t;UX U— tfTt 6 (D^^mmMU.n 9 tC^ 

Stbfc^c5a^M#tsi^9©SiScoPSrBm<t:^^b. 13 8 
t±, ^1 CD/^;i/Xl^— if^2 i:»2cr)/'«;|/Xl^ — If5t6 

its mi CDA;1/7,U-— if7t2tJckatS2®A;i'XU— 1f 

mm^m.m9^m^rztf). mm^mm:i.^m^m.n9\z 
m^-r^m.<D^ 1 co/'?;i/x i^— if 2 tm 2 u- 

— !f3t6 0:?-f 5>i7'H. If^J^Tt^m^l OtC*5tt^ 
m 2 <J)n)VX l^-- »f 3t 6 5!^^©^ 1 (D/t;i'X If 7t 
2 i:^2(^/i;i/XU—tf7t©^< 5>y*^il^^n-5. 
fi£oT. ia3*3J;0:S4-e^LfcJ:^(c. ^I^M^tl 1 2 
0 n sSfiO^KD/IJPXU'— 1f7t2C9BS*tC. ^fiS± 40 
*S 2 0 n s e«CD^ 2 (DfVi'T. U— tf ?t 6 **^FBlWtCfi[ 

[0 0 2 8] mi (^J/I^PXU— lf7t2CDjgg5 1 5 nm 

{ciJlt-SteSSWst^sf 9 ira&^y r X -> U n >o®: 
flX^Sctt. 1 . 0X10' cm- ' m 2 (7)/t;i/X 

U—^%&0)'^^2 5 8 nm(C*5tt-S.^Ha#i-gt!|sf 9T^ 
-5T^:;P7rx->'j D>coKiR^g:«. 1. 0X10' 
cm- ' SST. 7^r;U7rX->ija>tc^#-r-5®'R^ 

Sett, mao/t^uxu— !f7t©::;^*ii*jf:^#v^. Jic: 
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^</3i^{S.iim<f.i.=b. ZL(DtL«b. m.2 CO/l;i/X tf 
7t6<D:»cffl55i-«, a^MltK»9-C^5 7^:;l'7TX->'J 
=i>]KT®:iR$n^cD(c:Jt'<, m 1 cD/tJl-XI/— tf7t2 

[0 0 2 9] 0 6tC^-rj:^»C, mioy/Vl'T.l^-^yt 

2 (D^^m^l^fz^'^oy^m^UPA- 9 ©iSSJS, Haitp^ 

tc, m 2 ©/'?;|/X U— ifjte 6 co*$-raMLfc«-&tc:«. 
BBJtiajSii:^*^ 6maicfi^*i±# LSMItStSsf 9 com 
3 0~4 0 n sgK<7)rB^. ^.-Sia^cD-^ia 
ffi^aitb^c^, Mil^iceu-Tti^. m2«/i;pxu— 
if3t6tt. T=tJi'yr7.'>\Jzi>(zn-r^tRt5LmSL*^± 
^tifc«?)> m2 ©/t;i/XI/-if7t6 €-KB3|^|S^s|.9 tcRa 
itL;tB#, m2<D/i;UXU'-if7t6<:DraSt®i^3 erttc 

7 T X -> 'J :3 >«;»cgB^7i^-?s4a'\e^-r -5. 

m2 0A;i/XU-if^t6©*5^SrSi«LfclS, glj^Kifi^-^ 

—^i^s.Amw-^n^<D\t, 7^ji'7 7Xv'U3>0tt 

|ai|cJ:-5feOT£bS. ^fe. la 8 tc^-r J; 5 tc. mi® 

/VI^X U-if^t 2 tm 2 CDU— lf3t 6 <&«&L.T8gltL. 

^tW'&jctt. it*iafii-T?o-€iaggj#ggi^Md<, m2w 

b, 15 0ns mm.<Dm. mj^^iSimc^umiimm^ti 
2., c:n«/t;i/x^rBH@cD:gtim i <d/x;ux tfjt 2 

$:fiEBB|^K=^ 9 Tjt^iRf -5 d t tC<J: 0 , m 2 <D/l;l'X U 

[0 0 3 0] mmvrzT=E)]^yr7,'>v^>mit. mo) 

mmtt^izi^m^mi^r^o ^oi^. i^-^^mmx 
^±izmm-ri> c t < as l ^ -> u n > ic^^b*^ 
^s-r^, zLotzit. u-^^mmz^irimmvtz7^ 

;u 7 r X -> u n ^1*<^> -> U n >*i^ll3i«*-& b 

fc7t^ u -> u 3 t^fb-r^o >j ~> u 3 >mtt7^ 

^IP^ 7 X -> U =1 >iK<ctfc-?:«^^i)iS*i;«c# < . # 'J -> 
Un>TJ^^bit N7>>'X3'«, T*;UXrX->Ur3 

>T?Jg^bfct)CD{Clt'<iilf^3^S75«Sb<iei^ ->'J3 

»!^a!&©i&S7i^*;*: ^ < ;^ ^ « t*, tc i^xS^^i 
[0 0 3 1] ->'Jn>^s^i«. T^;u:7rx->u=i> 

MTS^iis.^. izmm b , f^o«cja tc J: 0 -> 'J 3 >m±mm 
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[0 0 3 2] S^MMi4*49Tab-57^;U7rX> 

[0 0 3 3] ;icD*SScD}g^{Cj;ntt\ S^H9|t|iitsf9(c 

XW— tf5t6i&!SStT«.e:tlcJ:»3, *^Mitl4i|sf 9 lo 
S T^:;U7 T X -> «J 3 > ^— «L JcSt * * TJOf^ b . m 2 
(D/I^l/X l^— »f Jfe 6 tCif^itMWtt^St 9 {C^TSKlR^ 

KD/VUXW— tfJt*. ^2<7)/t;UXU-1f5t6 taa 

2 0 0 cm/Vjy,±«i«Vim^^i!»gE$^*T-&5l^'J->'J 20 
[0 0 3 4] Sfc. Bl«^Cj^S€r#-r^^ 1 con;i/X 

1 <D/x}\^x u—^yt 2tm2 <D/i;i/x i/-- tf 7t 6 

[0 0 3 5] L*^Lfet*^e.v C«^IS£»}g^.{Ccfcn«. 

nia«S('JSfi**-r-5m i «>/t;i/x u-ifjt 2i,zml. 
$¥^m^^mTi o^ffluTj^gg^^^Mb^^Tt^^ 

^^-arxm 2 cO/i;|/X I/— 6 t LT^efflT ^ 

m 1 (D/vix i^— tf^ 2 2 u—^yt 6 <D5g 

mi(D/'^jvxu-^yt2 tm^±iz9^±i^. ^\(Dn)\^ 

XU— tf31f;2*iJ;af^2©/'?;i/XU— 1f7t6*i|5|— 40 
^^ft-U. ^IgJ^Tt^Sg^ 1 0*^e»l5Sgl*KiP^9STeM 

9 ±T®m 1 cr)/t;l/X tf 7t 2 iH 2 W/-«;i^X tf 

[0 0 3 61 Sfc. c(Dmm<^i^miz^^^xit, %2<D 

/t)V7. 2 ^^^-r^jgfi^l^^© t LT 2 (giS 

iS&^±<£:fiJfflbTVi^. :iW2jSi^il&3«^ttft]^& 

m-'^m. ^Q>'m.^%r^(jy-i^%M.^^mzvc-<. 4mm^ 
1 0'vA#t$-e-^>««E«^gi3t« 1 ajaT'j;i»<^ 
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0. ms^^i^hmmiz-r^:it*^X'^^. 

[0 0 3 7] Sfc. m2®/i;PXU'— !f7t6«#«|Jg>t 

1 0 \ziii^x^ 1 ©/t;i'X U—*f^ 2 tl^^±{c 
imj^Tt^m^i 0 7^)^effi.^s^l^^s^9^Tl5l— 
mm\z^^. 

[0 0 3 8] ;i©iiig©jg^{ci3i,iTt±, msx 

^VftJl^oiZ. *tP,ltK5W 9 ±0^ 1 (D/'«;l/X u— tf>t 
2 (7)Bg#t®^ 3 5 f^tC. m2 CD/t;i/X U'— tf5t 6 <DmM 

mi$.3 6i>mm-r^^omm^nxi'^^rzt(>. ^20/1 

Jl/XU-ifJteoSgStffiaS 6±(*:tC*?fc:0. ^ 1 
JPX l^— tfjfe 2 tCcfc o Tf»i©»i&**^»6«)fC«j«$n. 

-• tfjt 2 (DmMmm 3. e ±<!{:»c}gj«r-5 .tTjiT^-s, 

[0 0 3 9] Sfc. a#®7t^:^f7X^53e^<D?t^« 

ni<D^mx'm^-^nrz\y>x^(Dmm^^m'p=^mm 

Biff*<^S?'cC-5 2^UA±(D**^^m^?*--&t>-&TU-> 
X**J^fi6T-5fe?«b5rfT5O;0^®^-C^-5. l^*^L^C>&^ 
^, ^:<DHJS(Dfgffifc^-rJ:5f', ^ 1 ©/i^PX I'— lf 
2 3 5 f^gCf'. m 2 cD/t;i/X U— if 7t 6 09 

9 ±ICB 2 ©/i;i^X U— tf 7t 6 0»7t^*«fi[g-r -5 J: ^ 

se>. ^l^iLT^lW/'^^l/XU'— tf3t2®MMMi^3 5 
«m 2 ©/t;PX l^— !f ^ 6 WfigStM^S 3 6 Jctf^E: 
D. ^l<©/t;i'XI/— !f7t2 0Bi|t^^rtgp{c, ^2 CD 

(D^O\Z. 16 1 OA'JUX U-if 3t 2 (DMMWa^Sf 9 ±0 

M«t«S«E3 5<Di*gaP{c. «^fi*<S?a:-5^2©/t;uxU'- 

if p1£ 6 <7)HBit«i^ 3 6 ^EM-T'S t tc<t D . m%m^ 

[0 0 4 0] ^:©5l!S<^JKSg{ci3(riTtt, ttm9^Sti|B^9 

{CT^:-»l':7rX->'j3>^figfflL. U -• tf J; ^ 

^.^WK** 9 r X -> U n >{cPM-5 ^)C9-(r 

«i^i<, 0!1;3L«I TOIi[TfcoTt>J;<. dCDU-if- 
Tr:-jI,gM^ I TOI^O^SSHlga<tJrcfc-5«mi4lR] 

[0 0 4 1] *>c. miC9/'?;i'XU-1fJt2{C«r^^ 
2CD/^Jl'Xl — 1f)t6CDffi;t»SiJ^tt. ^ 1 <D/X;i/X U— 
-tf3t 2 2 OD/XJUX U— tfJt 6 iCUJ-r-SaRgSta** 9 
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Tt^ig?^ 1 0 iZM-ri>m 1 CD/IJUX l^-- tf 7t 2 CDAlt^ 
SE*<£TS-&ti«. jS*^tft^()^*t^i!^-r^fe8i), ^2 

fc, ^^J^7t#*^ 1 0 'vromiW/t;!. 7.1^-1^^2 » 
[0 0 4 2] iSfi©^ill*^Ht^T. ftHglt^i^g© 

mi WAJPXU— tf^2 i:^2©A;PXU— ifjt 
6 © m ;'J*J^ * ^Mb ^ -fr ^ ^ i tc J; 0 , e^M itSiipt- 9 \z 
T-5 #ffi«)75:>''?;i/7v *i^Kitx* ^^^fc $ -a- -5 C t *^'T 

^'i^f i^© T n- 'J > 5r fr -5 1 ^ ^ o 
[0 0 4 3] 3IJg©Jg^2. ^9«. :i(D^mizm^U 

-'^T--)i'mm(Dmu.^mmmm<Dm i ©/i;ux u- 

1f 1 0 1 ©ItfigSrStT^n-yi'iaT^-g.. 30 
gC&S^jSlMa^U'-lf 1 0 1«. I/— tf ^iH 1 
tctt^r-5'b©-ea&D, e:net^©^-lfT:r-;p^e 

©«!*£tt0 1 1 i^^T* 0 . nm<Di&m i irsis-r-sas 
\^^e>ni>mi^m^x'$>^mi^u—*fmni Bit, c©* 

iS© JBSgTtt^:^-:^';/ A-f K - nfcY A G 

-• tf 1 6i)mi^u-^mni 5©fi!i;^tcisn-e>tiTti 

H 1 5 tt. ftfttt 1 0 6 4 nm©ja#^«{cafe*S*igE 

tf^i 7^«cffi-r^. tf^iei 7©^iK± 

QX-f -y^l 8*W{Ci*tr{Sl[gJc. ^l©«S63 5-2 
0 i:S2^iii^ltOajL5 7-2 2 A^^(tt.nTl.i^ = 
Sfc. C©^2ii6lljgE5l0mLS5-2 2 <»:^2©«aC 
5 7-21 ^©ratCtt, S^jS^U— !f7t 1 7 

m2Ji;8BiS^&5!3fe-r-5^2iSgSI&%feffl#^}g^# 

ai^i 9*«stte.nTti-5. ::©S2ig;888£fg^ffll^^ so 
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}^>t#^^i9tt. ;:©llig©}^liic*5iiTttKTP 

(KTiOPO. . 'J>®!5^5'>g!*>'J'^A) iKSSfie 
fflUTiSD. ffi^S 1 0 6 4 nm©^?rAltLfc^> 2m 

nri/i-S. tie-DT, S2S5iliS^©}SEfitt, 5 3 2 nm(^) 
pfffi^tfi^, Sfc, 0iCfi*UTU3S:Vi*<l|2aai& 

^^m^mmft^m^i 9iz\tumis^zsmmAm(7)m 
m^^*mi<^>btiTf^^^, mi©j^gB5 7-2o 

^2©«g8i55 7-2 iSrteJgtb/t^^SS 
7&^«fi£$nT*50. -ewrtSBJCttQX-l'-y^l 8. 
iKMU— If 1 5, ^2i«li&^0£iib5^-2 2 ^WT 
-5, »2i^^j^^Sfeffl*^Jg7t#*^ 1 9 feSfc, C© 
«Sgg©rtgB©3tK-hJC^tte.nT*5 0. ^^^iirtSSSt 
S^g|¥©Sr^fiKLTV^^. mi©«gB5^-2 0«. 
iS^g 1 0 6 4 n m©S*iSl/— tf^ 1 7 JCM b:^SSt* 
^C^-a-^±SI*3-7--i->'i?'*iJg$nTVi-2>, ^2© 
^g65 ^—2 1 ttiSS 1 0 6 4 nm©S*Jgfc Ix— tf3t 1 
7 ii^:g;5 3 2 nm©m2Silj^t©iS5#(C*H.:g:S#t 

a^jSEllOailxS7-2 2«7t^^^0tttf. ^2i«iS 
i6«:^^*iS^g5JcltOtii-rfci!e)&e 1 0 6 4 nm©S* 

i&U—^^l 7 tC*fLT«^KMb. !^g5 3 2m©B 

2 ?simmznLx\t^mmii^^J:o tc 2 

>y*^liSnTI/i-5. ^2^iij6iR0tBU5 ^— 2 2S: 
g^A/T. ^2iSgi&^*ffl#ISJg7ie;^3!?^l 9 

©(j^Bfcu. m2Kiizg^moaiU5^-2 2*ie^f)ai 
■^nfzm 2 Biii&©iifT:^(ii]^»f 0 ffitf 0 tttf 5 ^ 

— 2 3;5^^tt^.nTli-5o tf 1 

0 l©'^-X2 4tCtt. ^2iSSiiS7feSIR0aJTfcf-A 

*liigf*3©7tit*«^^{k$ti-'5Cli:*^T'^^, 

[0 0 4 4] 'Aizwii^^mmr^. ^-r. ^^s^k— »f 

1 6*^eai»r-5i5!ie^?&@ii^i'-if«sEKi 5<Diftmm 
:fjj^omM\.x®i^]y-^mni 5©iaie<&fT^, as 

mm<Dm^mm\zjiiCfti^i^<Dx.^^)u^-m&.mxK^ 
Rm^mt^mnm^j^z^mmntinzj:. 

n-r, ^3^ftai^cJ;ss^£$^*©M^«M«Ts^^:*^ 

i,zj:^Kts^^ism<!>m^±wi^moK^^mtmmv. 

mx. QX-f «y5^1 8tcJ:^3tm*S*miS^3^£TS■^i■ 
mi©i«aB5 5— 2 0i:^2©^ge5 7-2 UciO* 

m^mizmc&tb^ti, mi^i'-^mni sommnm 

lcJ:^ii*iffffl«S[0*«ifrt©a*ifeU'-if3tl 7© 
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[0 0 4 51 c:©*igtDjgifi{c*3i»T«. 4kmmm\zm 

(DSS85S^-2 0 <t^2CD<^gi55^-lC<t-pTS*&U 
-i^3t^«©«l/>S*ffiU'-1f3t 1 7 *m 2 JiS^&^Sfe 

-!f3tl 7*««2ii5Pi^'N^^Sn-&t<J-&«. illSie<)(C« 20 
tf^fel 7©Jt!Sa[®2«{CJtfiS|-r-5. COD* 

tzAWS-ar^!!* J: < ^ 2 d t j&i-Z? 

*iiigi^T^^LfcS2isgsj^«. i^m^piizm 
stOM^ns. *ss$aj«L>i^2a;i9&ti. mom 

tf5^-2 3{CcttlilfT;&l6]«r»T0ffitf^n. tf-AU 
»3mb^2 5 J;»3^r-X2 4<Z)ngl5'vffilt-r'2., 30 
2 4ro^g|5-vtBitLfcpJS«(CS^S€W-r^^2igiPifi2 

u— If— 7zi-;i/gg<Dm 1 

^SS^l OW*-v h<O^IS*^ iSS5 3 2 nm©7t$A 
itLfc^. 2^Sii2S5!*B$lcfi:^gS^ftfr*Wc;Sn 

[0 0 4 6] C:<7)|lliS<^)J^^{Ct3liTW, H#:U'-if«| 40 
Si 5^ffltiTifi^^«tCfe^S*ig^l/— tfTfel 7*% 

1 7^&. f&2mm^m±m$mmift^m'f 1 9{c<fcf>iSE 
fiisi^^ssb. ?i«itJcS:g«:#-rsm2iijBa}S*^^ 

f^i<D/vi'7.iy—*fyttVTT——'j>i/izmm-r 
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sts 0 . HI o/i^i'X I'-'^fytft^mcoyem.^'hmit.-r 

©/t;l/XU-1f^2^^^$-li-'5CtAi-e^-5©T% T 

[0 0 4 7] ilsg©jgffii-e^b;tT;i/=f>u 
5 ^mmrrnt. mmmmiiti^^mz[^±r^ it^^ o x 

ai:^«3^^ttfcioi±f ^<DX. ;>c>7=-:h>X3X 

tcOS,no:>^^LfcT--U >yi&fT-5c:tyO^'X^^o 
Sfc, :^f7.U— if»clt'<^ai:^'(t*^Sax*^>tJ6. T 

[0 0 4 8] cicDHiscDj^^jciit^xtt. mi$^u-^m 
ni sizYAGf^m^mmvrcim^TsivfzA^, mt^iy— 
ifSKSi 5cD$tSSF«c:n»cKSfc<DX«;^t<. m^li^ 
:^5?'?A'f:^->«:K-yUfcYLF (L i YF4 ) l^fli 
^<sEfflTtltf. iS^S 1 0 4 7 nm^Stitt 1 0 5 2 nm 

wja#^i-^fc*^s*&i/— if^t 1 7*nte.n^tf75^o 

QX<-;/5^1 8X»*J«^U-+f^fel 7 */t;i/Xft;-r-5 

m#-u—*fmmi 5f^\zi^m^<x.:^)i-^-^mm 

tfi^Ml 5«, c:^:xmR.L/tYAG«S^. Y 

LF^afcPMe,-r. i&mf^mz^mi&&^mr^h0-v 

[0 0 4 9] Sfe. C<D*SSW?g^lCt5tiX«. ^^ligg 
rtSexffitfi^lfeSrffVi. — ■tflK«wm2ii5Si&Sr 

7«:ltOffiLfcS^Xt>. y^tl 7<7?^^« 

/&«+»{Cigttn«. lg2SiSlfiE%5feffl#f^Jg3t=^^^l 
9^^^tiS31-gB{C^SL. ^Mii^gPXjgEft^^^ftli 
Sl2iS5P&<£:%4$-li-. miCD/t;!.:;^^— »fJt2i:lxX 
Tri-g >y(rfi6fflLXfeJ;U. ^^SSil-gCfcH 2 ^5ii 

i^^±m$mm^^m^ i 9 *gBa-rn«. *fesg§cc»T 

^^^> bAi^mzti.i>it*^r)l^U< . 

[0 0 5 0] *fc. CCO||Sg(7)Jg5S{C*3l.iX«. ^1^^^^^ 
t'-lf 1 6 SrHi*: I/— tfJiS 1 5 COm^^Mt LXfi^ffl 

fi^tiEtbXffifflLfcli^. :g«8«jffi1t(7)SjaX¥3l«i: 
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[0 0 5 1] c:oiiigcDjg^.{c*5tiT«> m^u—*fm 

Sf 1 5 <om 2 S5ili«E*m 1 ro^JI/X tfJt 2 t UTfig 
fflU. |gl<^/t;PXl/— ^f?t2c7)2^giSiS^^$r5!*$ii• 
!^^1-«^C&ft^^^-r-5m2 W/'^^PX l^— tfTte Sr^^$ 

u-^mm 1 5 tfTt i ? i o/t;ux u- 

2 V-^^ 6 t LT«gffl-rn«, l- 

— 7CDm2^ifi!&©2ffifiSS5&. IP-^. S*a^^ 20 
— tfjie 1 7 O 4 fSSiSaSS^ 2 W/tJUX 6 t U 

T^5ffl-r-S.«-&cfc0*>, ^2<^>/t;i-X^— tf^6?r^^ 
■r^#^^Jg7t#*^ 1 0O|»A^?f7i^*<gzabv tf7- 

[0 0 5 21 *iscDj^i8 1 m.u^m<Dmm^ 2 tcijtix 

tt. Qx-r >75^^ffll^TI/-if^^/'?;i'Xft:-r-5fll^$r 

^Lfc/ii^ A;i^x{to;&fe«cn{c[®sfco?T-tt;k<. 

tJU;t«U— tf3tiIS©S&gSr/i;i/Xl&f^-efToTfe. T- 
- 'J >^i'tcMffi^ffi?5:/'?>'l'X U— !f d 
•2>o 30 
[0 0 5 3] 

1 ©/i;ux u—ifTt^^st-r-s^ 1 /t;i^x i^-- ifjt 
9t±^mt. ^ 1 CD/'?;UXU— tf^*^AS4-$n, ^10 

*-rs^ 2 w/x;ux U'— tf>t<&» 1 cD/'?;ux l^— »f>ti 

2 o/t;i.x U-if7t4rS^SSIt#;(cMStTr#-£. J; p Lfc 
i^c^tf75->i3-c;^cC< . ^ 1 <D/i;i/XU— tf^<>:^2<Z)/t;i/ 

Bl<^/1J^x^— tf3ti:^2(^)/tJ^x^— 
■t»-*7t®7ttt^t)•^i■7^l^•^^T-^■5fcs:). 7tKliS^^t>5^ 

[0 0 5 4] S/t. CO^B^(Cj;n«. ||2/t;PXU- 
■tf ^ 1 O/tJUX U— tf3tO 2 fS^tSSSK* 



#53 2 000-12484 
16 

<^Tv P— «fT:r-;i/gg®S!ig3X HofiM^H-Sc: 

[0 0 5 5] ^fz. CCO%miZJitH-£. ^l/t;i.XI<— 

ifT*-S)CDT. SI ©/tJI/Xl/— 1f^^^fe-r-5fc«?>05 
7taSW/hM{tS:iaO. mi 0/1JUXU— »f7t<&5amJ:< 

[0 0 5 61 c:®S^^{cJ;n»f. minjUXl^— 

1f7t%4¥^g:*n miC)/t;UXl/— tf^^:LTgl2iSali 

■tfT*^«T\ H^^i^-- tfi«KJ;o^±-r•s.a*^g^— 
[0 0 5 71 ^fc, ^(D^mizJ^tnt. mio/t;i/XU 

-• tf^^^^e^i. mi OD/t;PXU— y-*7t<i:LTm2^ 
PlSSr^^-r-aQX-f ct OZ-^Jl^X-ft^tlfcE^U 

Jc;a:«3. micD/IJPXU— tf^tLT«ffl-r-5m2iSil 

nxh<^i£M$-ia^;i<i:d^pr^t;'5:^ti75iOT-7^£<. ^ 

1 ®/'?;px U-^^^WL&mm^T^ ZLiziZ^O 

m 2 W/X^l/X U— tf^ti, m 1 W/^Jl'X U— tf3t©ffl[gB ' 

izmmmiziSLm-r^fzsb. f^2(Di'-^^X'm.mmm 
iz±\:,rzmo:>WLjk^. mi<o/'^)i7.u-ifyt7i^^^mz 

[0 0 5 81 sfc. mmi-^nfzmi 

2 (DfvvT. u-^^<DmMm.m\t. fd i <d/i;px.u— tf 
^<Dm^mm.fHiz&m-r^^o\z-r^m^^^^m^^ 
(Dx\ f^2(D/vi^7.u—*fyt<DmMmm±mzt>rzo. 
m 1 <D/v\y7. u-ifmzjz^xm<DWLi&Am^mzmm 

m2©/t;i.X7t<DSB|t®i«E^<icJct)fcO. i^-*^ 

u-^^(Dmkimm,<Dff^mzm 2 <d/vv7s u— 
m-uuT'm0si^nrzfsmfsii^>x^m^^mi: 

[S®C0ffi*fj:iaBj] 

[01] ;iwiR!?g©*J£cDjgliuc^^^— tfTn— 

[0 2] c(D%m<Dm^<ommnzm^i^—*fT~— 
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m 8 1 C©^?g©^liS0}^{i 1 tfT:^— 
[0101 l'-^7~-)VmWL(Dm!SL^7ritZf 

1 /tji'X 1/— If ^ai. 2 m 1 co/i;i^x u— tf3fe, 6 
MitHs^. 1 0 mmm^-^m^^ 1 5 h#:i/— tfjsE 

17 S*&I/-1f7t. 18 QX-fy^^. 19 

m2mmi^m^m^mm^^m^. 20 ^iw^ggs 

7—, 21 ^2«Dj®855 7— . 3 SUlW/tJPXU— 

■tfJtOBSItSi^ (t*-A/ti5'» . 3 6 ^20/'^;l/X 
tf^torast^^ (e— A/'?^» . 101 rtgPjg^ 



[011 



[0 21 




1 : /tji-:xu-ifiteig 

2 : S 1 OT/<*^ I'-lfit 

I 0 : Htmx»il^ 



(arb. unit) 




(aib.uniQ 



[0 3] 




100 150 200 250 



(ns) 





[0 9] [^10] 




1 5 zm^u-ifmn 

1 8 : ax^y^ 
2 1 :S20>jsai$^^- 



1 : /t^PXU-if^tiS 
5 : jl^tSSUSioiS 



6 : m2<^/OU::!^U— tfjft 

7 : 2fettt:-AX>^'Jy^ 

9 
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(72)5EW# ^» il 
(72)58?g# /ha 



F^'— 5F052 AA02 BA04 BA07 BA14 BA18 

BB03 BB07 CA04 DA02 EA16 

5F072 ABOl AB15 JJOl JJ02 JJ05 

JJ12 JJ20 KK05 KK06 KK12 

KK13 KK15 KK24 KK30 MM03 

MM04 MM08 MM09 PP07 QQ02 

RR03 RR05 SS06 TT27 YY06 



